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I. >ft« Bloch. dactere that the fbltoiwnfl la true and cor^ 



1. I ©ma member of the Human Ooneec Analysis Group within the Appied 
Bloayatema Division of ParldnElnfier and pra«K«y how the » 
hava baan wOh Appnad Bloayatems since 1992. 

2. iamftamlBar>i*htho8ut?jactma*lBrvi>ftichialwnocl^^ 
Appfication Sarial No.: (W235.411. entitled: SYSTEM FOR REAL TIME DETECTION OF 
NUCLEIC ACID AMPURCATION PRODUCTS which was filed on April 29. 1994. A copy of 
daima which I uncterstand are being pursued ia attached hereto as Exhib* 1. 

3. 'undaG. Lee and Charles L.Connea, are named as co-inventors of the 
above-referenced patent epplication and are Hstect as co-authors of Lee. et al.. Hy^Sifi 
Ap ^B««*.«n>h 21:3761-3766 (1993). 

4. I am also ■ co-author of Lee. at ai., thrifin ftfiirtn RfWMTPh. 21:3761-3768 
(1993). Although I am listed as a co-author of Lee. et al.. I did not contribute to the . 



invwiliw© subject matter describwl In Lee. at «L whk^ 
«bave4«fei«need application. 

5. I make Ws dectoration wt» the knowledge thrt wfllM false ■f t men te and 
the Hke are punlahatile by line or imptteonment or both (ie U.S.C. % 1001) and may 
jeopafdtea the vaBdity of the patent AS statements of my own knowledge af» taie. Ibcfieve 
all statements made herein on infbmiatjon arKi belief to be tme. 

Exeoulodihia_[£!day Of March. 1096 In Foater City. CaBfomia. 



IBIT 1 TO DECLARATION 
BY WILL BLOCH 

1 . An apparatus for monitoring the formation of a nucleic acid amplification reaction 
product in real time, the apparatus comprising: 

a sample holder for holding a sample of nucleic acids to be amplified; 

a fiber optic cable for illuminating a volume of the sample with an excitation beam; 

a lens co-axially disposed with the fiber optic cable for focusing the excitation beam into 
the volume of the sample, the lens collecting from the sample and transmitting to the fiber optic 
cable a first fluorescent signal whose intensity is proportional to the concentration of the 
amplification reaction product in the volume of sample illuminated by the excitation beam and a 
second fluorescent signal whose intensity is proportional to the volume of the sample 
illuminated by the excitation beam; and 

a detection and analysis mechanism for receiving the first and second fluorescent 
signals from the fiber optic cable. 

2. The apparatus according to claim 1 wherein the first and second fluorescent signals 
each have an intensity and the detection and analysis mechanism provides a readout including 
a ratio between the intensity of the first fluorescent signal and the intensity of the second 
fluorescent signal. 

3. The apparatus according to claim 1 wherein the apparatus includes 
a plurality of sample holders for holding a plurality of samples, 

a plurality of fiber optic cables for illuminating volumes of the plurality of samples, 
a plurality of lenses, each co-axially disposed with a first end of a fiber optic cable for 

focusing an excitation beam into a sample, and 

a fiber optic multiplexer which couples the detection and analysis mechanism to a 

second end of each of the plurality of fiber optic cables. 

4. The apparatus according to claim 1 wherein the sample holder includes a removable 
reaction chamber for holding the sample. 
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5. The apparatus according to claim 1 wherein the removable reaction chamber is 
sealable. 

6. The apparatus according to claim 1 wherein the sample holder includes a sealable 
reaction chamber for holding the sample. 

7. The apparatus according to claim 1 wherein the sample holder includes an optical 
interface through which the excitation beam is transmitted from the lens into the sample. 

8. The apparatus according to claim 7 wherein the sample holder includes a sealable 
reaction chamber for holding the sample, the optical interface forming a wall of the reaction 
chamber. 

9. The apparatus according to claim 7 wherein the apparatus further includes a 
mechanism for heating the optical interface to prevent condensation of the sample on the 
optical interface. 

10. The apparatus according to claim 9 wherein the sample holder includes a sealable 
reaction chamber for holding the sample, the optical interface forming a wall of the reaction 
chamber. 

1 1 . The apparatus according to claim 7 wherein the sample holder includes a removable 
reaction chamber for holding the sample, the optical interface forming a wall of the reaction 
chamber which covers at least a portion of the sample and which is separated from the sample 
by an air gap. 

12. A method for monitoring the formation of a nucleic acid amplification reaction product in 
real time comprising: 

adding a sample to a sample holder which contains a nucleic acid sequence to be 
amplified, 

transmitting an excitation beam into the sample which illuminates a volume of the 
sample, the sample including a first fluorescent indicator which produces a first fluorescent 
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signal when illuminated by the excitation beam whose intensity is proportional to the 
concentration of amplification reaction product in the sample and the volume of the sample 
illuminated by the excitation beam, and a second fluorescent indicator homogeneously 
distributed throughout the sample which produces a second fluorescent signal when illuminated 
by the excitation beam whose intensity is proportional to the volume of the sample illuminated 
by the excitation beam; and 

measuring the intensities of the first and second fluorescent signals. 

13. The method according to claim 12 wherein the first and second fluorescent signals each 
have an intensity and the detection, the step of measuring the intensities of the first and second 
fluorescent signals including calculating a ratio between the intensity of the first fluorescent 
signal and the intensity of the second fluorescent signal. 

14. The method according to claim 12 wherein the first fluorescent indicator is a complex- 
forming dye. 

15. The method according to claim 12, further including the step of sealing the sample 
within the sample holder prior to transmitting an excitation beam into the sample. 

16. The method according to claim 12 wherein the sample holder includes an optical 
interface through which the excitation beam is transmitted from the lens to the sample, the 
sample holder also including an air gap separating the optical interface from the sample, the 
method further including the step of heating the optical interface to prevent condensation of the 
sample on the optical interface. 

17. The method according to claim 16, further including the step of sealing the sample 
within the sample holder prior to transmitting an excitation beam into the sample. 

18. The method according to claim 24 wherein the step of adding a sample to a sample 
holder includes 

adding a sample to a reaction chamber which is removable from the sample holder; and 
adding the removable reaction chamber to the sample holder. 
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19. The method according to claim 18, further including the step of sealing the sample 
within the removable reaction chamber. 

20. The method according to claim 18 wherein the removable reaction chamber includes an 
optical interface through which the excitation beam is transmitted from the lens to the sample 
and an air gap separating the optical interface from the sample, the method further including 
the step of heating the optical interface to prevent condensation of the sample on the optical 
interface. 

21 . The method according to claim 12 wherein the nucleic acid amplification reaction is a 
polymerase chain reaction. 

22. The method according to claim 12 wherein the nucleic acid amplification reaction is a 
ligase chain reaction. 

23. The method according to claim 12 wherein the nucleic acid amplification reaction is a 
polymerase chain reaction and wherein the first and second fluorescent indicators are 
covalently attached to an oligonucleotide having a nucleotide sequence complementary to a 
portion of a strand of the amplification reaction product, the second fluorescent indicator 
quenching the fluorescence of the first fluorescent indicator. 

24. A method for monitoring the formation of nucleic acid amplification reaction products in a 
plurality of samples in real time comprising: 

adding samples containing a nucleic acid sequence to be amplified to a plurality of 
sample holders; 

transmitting excitation beams into the plurality of sample holders which illuminate a 
volume of each sample, each sample including a first fluorescent indicator which produces a 
first fluorescent signal when illuminated by the excitation beam whose intensity is proportional 
to the concentration of amplification reaction product in the sample and the volume of the 
sample illuminated by the excitation beam, and a second fluorescent indicator homogeneously 
distributed throughout the sample which produces a second fluorescent signal when illuminated 
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by the excitation beam whose intensity is proportional to the volume of the sample illuminated 
by the excitation beam; and 

measuring the intensities of the first and second fluorescent signals of each of the 
samples, 

25. The method according to claim 24 wherein at least two different first fluorescent 
indicators having different first fluorescent signals are used amongst the plurality of samples, 
the step of measuring the intensity of the first fluorescent signal including measuring the 
different first fluorescent signals of the at least two different first fluorescent indicators. 

26. A method for monitoring the formation of a plurality of nucleic acid amplification reaction 
products in a sample in real time comprising: 

adding to a sample holder a sample containing a plurality of different nucleic acid 
sequences to be amplified, 

transmitting an excitation beam into the sample which illuminates a volume of the 
sample, the sample including a plurality of first fluorescent indicators which each produce a first 
fluorescent signal when illuminated by the excitation beam whose intensity is proportional to the 
concentration of a particular amplification reaction product in the sample and the volume of the 
sample illuminated by the excitation beam, and a second fluorescent indicator homogeneously 
distributed throughout the sample which produces a second fluorescent signal when illuminated 
by the excitation beam whose intensity is proportional to the volume of the sample illuminated 
by the excitation beam; and 

measuring the intensities of the first and second fluorescent signals. 
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